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Claims 

[d] 1. An extreme ultraviolet lithography mask comprising: 
an ultraviolet reflective region; and 
an ultraviolet scattering region, 
wherein said reflective region and said scattering re- 
gion are comprised of a same material. 

[c2] 2. The mask of claim 1, wherein said reflective region 
comprises a reflective multilayer comprising molybde- 
num and silicon, and wherein said multilayer comprises a 
flat surface configured to reflect incoming radiation 
waves for printing a semiconductor wafer. 

[c3] 3. The mask of claim 1, wherein said scattering region 

comprises a multilayer comprising molybdenum and sili- 
con, and wherein said multilayer comprises a sloped sur- 
face configured at an angle to deflect incoming ultravio- 
let radiation waves to prevent collection by exposure op- 
tics and to prevent printing onto a semiconductor wafer. 

[c4] 4. The mask of claim 3, wherein said angle is greater 
than a collection angle of said exposure optics. 

[c5] 5. The mask of claim 1, wherein said scattering region 
comprises a roughened surface configured to deflect in- 



coming ultraviolet radiation waves to prevent collection 
by exposure optics and to prevent printing onto a semi- 
conductor wafer. 

[c6] 6. The mask of claim 1, wherein said scattering region 
comprises jagged surfaces configured to deflect incom- 
ing ultraviolet radiation waves to prevent collection by 
exposure optics and to prevent printing onto a semicon- 
ductor wafer. 

[c7] 7. The mask of claim 1, wherein said scattering region 
comprises a curved surface configured to deflect incom- 
ing ultraviolet radiation waves to prevent collection by 
exposure optics and to prevent printing onto a semicon- 
ductor wafer. 

[c8] 8. A radiation scattering reflective mask comprising: 
an ultra low expansion substrate; 
a crystalline silicon layer adjacent to said ultra low 
expansion substrate; and 

a multilayer comprising molybdenum and silicon ad- 
jacent to said crystalline silicon layer, 
wherein said multilayer comprises a surface having 
level portions and uneven portions. 

[c9] g. The mask of claim 8, wherein said uneven portions 
comprise sloped configurations arranged at an angle to 



deflect incoming ultraviolet radiation waves to prevent 
collection by exposure optics and to prevent printing 
onto a semiconductor wafer. 

[do] 10. The mask of claim 9, wherein said crystalline silicon 
layer comprises a sloped surface, wherein said sloped 
surface of said crystalline silicon layer is aligned with 
said sloped configuration of said uneven portion. 

[c11] 11. The mask of claim 9, wherein said angle is greater 
than approximately 54 degrees from normal. 

[d2] 12. The mask of claim 8, wherein said level portions are 
configured to reflect incoming ultraviolet radiation waves 
for printing a semiconductor wafer. 

[d3] 13. The mask of claim 8, wherein said multilayer layer 
reflects radiation. 

[d4] 14. The mask of claim 8, wherein said multilayer scatters 
light on said uneven portions. 

[d5] 15. The mask of claim 8, wherein said uneven portions 
comprise a roughened surface configured to deflect in- 
coming ultraviolet radiation waves to prevent collection 
by exposure optics and to prevent printing onto a semi- 
conductor wafer. 

[d6] 16. The mask of claim 8, wherein said uneven portions 



comprise jagged surfaces configured to deflect incoming 
ultraviolet radiation waves to prevent collection by expo- 
sure optics and to prevent printing onto a semiconductor 
wafer. 

[d7] 17. The mask of claim 8, wherein said uneven portions 
comprise curved surfaces configured to deflect incoming 
ultraviolet radiation waves to prevent collection by expo- 
sure optics and to prevent printing onto a semiconductor 
wafer. 

[d8] 18. An extreme ultraviolet lithography mask comprising: 
a substrate; 

a crystalline silicon layer over said substrate; and 
a multilayer comprising molybdenum and silicon over 
said crystalline silicon layer, 

wherein said multilayer comprises a reflective region 
and a scattering region. 

[d9] 19. The mask of claim 18, wherein said substrate com- 
prises an ultra low expansion substrate. 

[c20] 20. The mask of claim 18, wherein said scattering region 
comprises surfaces having sloped configurations ar- 
ranged at an angle to deflect incoming ultraviolet radia- 
tion waves to avoid collection by exposure optics and to 
prevent printing onto a semiconductor wafer. 



[c21] 21. The mask of claim 20, wherein said crystalline silicon 
layer comprises sloped surfaces, wherein said sloped 
surfaces of said crystalline silicon layer are aligned with 
said sloped configuration of said surfaces of said scat- 
tering region. 

[c22] 22. The mask of claim 20, wherein said angle is approxi- 
mately 54 degrees from normal. 

[c23] 23. The mask of claim 18, wherein said reflective region 
is configured to reflect incoming radiation waves for 
printing a semiconductor wafer. 

[c24] 24. The mask of claim 18, wherein said scattering re- 
gions comprise roughened surfaces configured to deflect 
incoming ultraviolet radiation waves to avoid collection 
by exposure optics and to prevent printing onto a semi- 
conductor wafer. 

[c25] 25. The mask of claim 18, wherein said scattering region 
comprises jagged surfaces configured to deflect incom- 
ing radiation waves to avoid collection by exposure op- 
tics and to prevent printing onto a semiconductor wafer. 

[c26] 26. The mask of claim 18, wherein said scattering region 
comprises curved surfaces configured to deflect incom- 
ing ultraviolet radiation waves to avoid collection by ex- 



posure optics and to prevent printing onto a semicon- 
ductor wafer. 



[c27] 27. A method of forming an extreme ultraviolet lithogra- 
phy mask, said method comprising: 

bonding a crystalline silicon layer adjacent to a sub- 
strate; and 

forming a multilayer comprising molybdenum and 
silicon adjacent to said crystalline silicon layer, 
wherein said multilayer comprises surface having 
level portions and uneven portions. 

[c28] 28. The method of claim 27, wherein said crystalline sili- 
con layer is anodically bonded to said substrate. 

[c29] 29. The method of claim 27, wherein prior to said step 
of forming a multilayer, said method further comprises: 
depositing a hardmask over said crystalline silicon 
layer; 

depositing a photoresist mask over said hardmask; 
creating a pattern in said photoresist mask; and 
transferring said pattern to said hardmask. 

[c30] 30. The method of claim 29, further comprising: 

etching said crystalline silicon layer to produce un- 
even surfaces in etched regions of said crystalline 
silicon layer; and 



removing said hardmask. 

[c31] 31. The method of claim 29, wherein said pattern is 
transferred to said hardmask using a plasma etch. 

[c32] 32. The method of claim 30, wherein said etching of 
crystalline silicon layer comprises an anisotropic silicon 
wet etch. 

[c33] 33. The method of claim 32, wherein said wet etch is 
performed using an alkaline solution. 

[c34] 34. The method of claim 27, wherein said substrate is 
formed of an ultra low expansion substrate. 

[c35] 35. The method of claim 30, wherein said etching is per- 
formed along <100> lattice planes of said crystalline sil- 
icon layer. 

[c36] 36. The method of claim 27, wherein said multilayer re- 
flects radiation and scatters light. 

[c37] 37. The method of claim 27, wherein said level portions 
are configured to reflect incoming ultraviolet radiation 
waves for printing onto a semiconductor wafer. 

[c38] 38. The method of claim 27, wherein said uneven por- 
tions comprise sloped surfaces conformal to the under- 
lying crystalline silicon layer, wherein said sloped sur- 



faces are configured at an angle to deflect incoming ex- 
treme ultraviolet radiation waves to avoid collection by 
exposure optics and to prevent printing onto a semicon- 
ductor wafer. 

[c39] 39. The method of claim 38, wherein said angle is ap- 
proximately 54 degrees from normal. 

[c40] 40. The method of claim 27, further comprising config- 
uring said uneven portions to have a roughened surface 
to deflect incoming ultraviolet radiation waves to avoid 
collection by exposure optics and to prevent printing 
onto a semiconductor wafer. 

[c41] 41. The method of claim 27, further comprising config- 
uring said uneven portions to have jagged surfaces to 
deflect incoming ultraviolet radiation waves to avoid col- 
lection by exposure optics and to prevent printing onto a 
semiconductor wafer. 

[c42] 42. The method of claim 27, further comprising config- 
uring said uneven portions to have curved surfaces to 
deflect incoming radiation waves to avoid collection by 
exposure optics and to prevent printing onto a semicon- 
ductor wafer. 

[c43] 43. a method of forming an extreme ultraviolet lithogra- 
phy mask, said method comprising: 



forming reflective regions on surfaces of said mask; 
and 

forming scattering regions on said surfaces of said 
mask, 

wherein said reflective regions and said scattering 
regions comprise a same material. 

[c44] 44. The method of claim 43, wherein in said step of 
forming reflective regions, said reflective regions are 
formed of a multilayer comprising molybdenum and sili- 
con, and wherein said multilayer comprises a flat surface 
configured to reflect incoming radiation for collection by 
exposure optics and for printing onto a semiconductor 
wafer. 

[c45] 45. The method of claim 43, wherein in said step of 
forming scattering regions, said scattering regions are 
formed of a multilayer comprising molybdenum and sili- 
con, and wherein said multilayer conforms to sloped 
surfaces configured at an angle to deflect incoming radi- 
ation to avoid collection by exposure optics and to pre- 
vent printing onto a semiconductor wafer. 

[c46] 46. The method of claim 43, further comprising config- 
uring said scattering regions to have roughened surfaces 
to deflect incoming ultraviolet radiation waves to avoid 
collection by exposure optics and to prevent printing 



onto a semiconductor wafer. 



[c47] 47. The method of claim 43, further comprising config- 
uring said scattering regions to have a jagged surfaces 
to deflect incoming ultraviolet radiation waves to avoid 
collection by exposure optics and to prevent printing 
onto a semiconductor wafer. 

[c48] 48. The method of claim 43, further comprising config- 
uring said scattering regions to have curved surfaces to 
deflect incoming radiation to avoid collection by expo- 
sure optics and to prevent printing onto a semiconductor 
wafer. 



